A natural caulerpenyne-derived sesquiterpene, oxytoxin-2 (1), was isolated from a cultured mollusc Volvatella vigourouxi. The structure of 1 was elucidated on the basis of spectroscopic analysis and this compound was suggested to be a diet-derived metabolite from the green alga Caulerpa sertularioides. This is the first study on the chemical constituents of V. vigourouxi. Oxytoxin-2 (1) was found to inhibit significantly the expression of the pro-inflammatory inducible nitric oxide synthase (iNOS) protein of lipopolysaccharide (LPS)-stimulated RAW264.7 macrophage cells.
Volvatella vigourouxi (Montrouzier, 1861) was newly reported as a species to Taiwan [1] . It is found on the coral reefs in the coastal intertidal zone of Kenting National Park, Taiwan and feeds on the green alga Caulerpa sertularioides. Recently, an interesting natural ichthyotoxic caulerpenyne-derived sesquiterpene, oxytoxin-2 (1) [2, 3] , was found in the secreted mucus of V. vigourouxi, and this compound was proven to be a metabolite derived from ingestion of a Caulerpa species [2] [3] [4] .
Oxytoxin-2 (1) was isolated as a light yellow oil and its molecular formula was determined to be C 15 H 18 O 2 (7° of unsaturation) from a sodiated ion at m/z 253 in the ESIMS. The 13 C NMR and DEPT spectra showed that 1 had 15 carbons (Table 1) , including three methyls, two sp 3 methylenes, five sp 2 methines, three sp 2 quaternary carbons and two sp quaternary carbons. From 1 H and 13 C NMR spectra ( Table 1) The presence of a disubstituted alkyne was established from the signals of two quaternary carbons at δ C 93.4 (C-8) and 86.0 (C-9). The 1 H NMR signals at δ H 9.63 (1H, t, J = 1.2 Hz, H-1) and 9.45 (1H, s, H-13) indicated the presence of two aldehyde groups in 1; this was confirmed by the 13 C NMR signals at δ C 196.9 (CH-1) and 193.3 (CH-13).
From the 1 H-1 H COSY of 1 (Figure 1 and These data, together with the HMBC correlations ( Figure 1 and Table 1) The geometries of the C-3 and C-6 double bonds were elucidated from the interactions observed in a NOESY experiment. In the NOESY experiment of 1, a correlation of H-4 with H-13, but not with H 2 -2, indicated that the C-3 double bond existed in the Z form. Furthermore, H-6 showed correlations with H-4 and H 2 -5, as well as a lack of coupling between H-6 and H 3 -14, indicating that the C-6 double bond has an E configuration. Based on the above findings, compound 1 was identified as oxytoxin-2. To the best of our knowledge, this is the first report of the NMR data of oxytoxin-2 in its pure form.
The cytotoxicity of oxytoxin-2 (1) against HL-60 (human acute promyelocytic leukemia), K-562 (human chronic myelogenous leukemia), MOLT-4 (human acute lymphoblastic leukemia), SUP-T1 (human T-cell lymphoblastic lymphoma) and U-937 (human histiocytic lymphoma) cells was evaluated; compound 1 was not cytotoxic toward the above cells (IC 50 > 20 μg/mL), although it was proven to be ichthyotoxic [2, 3] . Furthermore, in in vitro antiinflammatory activity tests, the upregulation of the proinflammatory iNOS and COX-2 protein expression of LPSstimulated RAW264.7 macrophage cells was evaluated using immunoblot analysis. At a concentration of 10 μM, compound 1 was found to reduce significantly the level of iNOS to 47.9%, relative to the control cells stimulated with LPS only.
Experimental
General: IR, Varian Diglab FTS 1000 FT-IR spectrometer; NMR, Varian Mercury Plus 400 NMR; ESIMS, Bruker APEX II FT-mass spectrometer; CC, silica gel (230-400 mesh); TLC, Kieselgel 60 F 254 (0.25 mm); compounds were visualized by spraying with 10% H 2 SO 4 solution followed by heating.
